Proper protection and quality work of sprayer enable the optimization of the pesticide application and reduces the harmful effects on the environment and human health. The efficiency of the implemented protection is reflected in several aspects, and one of the most important is the quality of the work of sprayers, that is, the equality of pesticides distribution with nozzles. The paper presents an analysis and comparison of test results in the framework of the inspection of field crop sprayers in the exploitation conditions of central Serbia, in accordance with European standards EN 13790, which prescribes methods and equipment for inspection. The aim of the research was to determine the quality of the work of chests and the uniformity of the flow of various sprays, depending on the defined parameters. The test equipment used "AAMS-SALVARANI" measuring equipment, and the flow of the nozzles was measured by the SN S001 individual nozzles. On the basis of the obtained results, it was concluded that the average values of the flow of the sprayer amounted to 0.954 l min -1 (typ A), 1.169 l min -1 (typ B), or until 1.190 l min -1 (sprayer typ C), where the coefficient of variation was in the range 12.24% to 29.49%.
INTRODUCTION
The limiting factor of effectiveness, economy and the safety of plant protection is the uniform cross distribution of the protective agent. Successful suppression of herbal agents is possible only if protection is based on accurate, rapid and effective application of protective agents (Mahmood, 2003) . Despite the critical approach to the use of chemical preparations in plant protection, the application of pesticides to sprayers will continue in the future, with pesticides still in the first place for use in crop protection (Panneton et al., 2001; 2005; Salyani et al. al., 2007; Giles et al., 2008) . Bearing in mind that in the Republic of Serbia, according to official data, 138.084 sprayers and 17.281 mitsblowers are registered and over 82% older than 10 years, it is understandable that the control of the correctness and quality of the machines for the application of pesticides is understandable. The optimal spraying of the protective fluid is possible thanks to the common effect of various parts of the sprayer, such as a pump, valves, a distribution system, an automatic control device and, of course, a sprayer. The spreaders determine the size of droplets, the shape and angle of the output jet, the amount of liquid and the quality of covering the sprayed surface (Đukić, et al., 2002) . The wrong selection of the sprayer or their poor maintenance, great damage is caused, and in the case of insufficient and incorrect spraying of the protective liquid, the pesticide does not achieve much effect, resulting in significant losses in yield and quality. Due to the application of increasingly rigorous environmental regulations, it is necessary that the pesticide application machines accurately dosage and equally protect protective agents in order to achieve optimal success in plant protection with a minimum dose, while at the same time preserving the environment in a given time frame. The uniformity of liquid distribution is expressed by the coefficient of variation (CV) of the flow of the sprayer, which represents the percentage deviation of the flow of individual sprays from its tabular value: from 1-10% -excellent distribution of 10-12% -good, from 12-15% -satisfactory and over 15% -poor (Urošević et al., 2010) . In Serbia, the use of pesticides is further complicated by an inadequate technical level of the application device; testing new machines in operation is generally not enforced, and often operate machines insufficiently trained persons (Sedlar et al., 2007) . The quality of the treatment machines for application in relation to the correctness, adaptability, technical solutions and the contemporance of machines affect the accuracy of distribution, dosing accuracy and size of the losses (Bugarin et al., 2008) . The most important factor spraying machines represent nozzles. They perform important functions such as leakage of the given amount of liquid per unit time, making disperse liquid droplets of appropriate size and form a stream of appropriate shape (Tadic et al., 2014). Defective nozzles that give a higher or lower flow rate due to worn or clogged need to be replaced with new ones. During the work of the sprayer, as a result of the higher pressures of the application, a greater surface coverage occurs, which is explained by a better disintegration of the working fluid Bugarin et al., 2012) . The exploitation factor of the distribution uniformity of the sprayer is the type of sprayer, the height of the sprayed wings from the treated surface, the speed of movement and the working pressure (Višacki i sar., 2014). At an operating pressure of 2 bar, the flow of sprayer Andrić amounted to 0.81 l min -1 with a variation coefficient of 7.38%, and a sprayer ''Kovin'' 1.33 l min -1 coefficient of variation 1.01 while at a pressure of 3 bar the flow rate was 1.00 l min -1 and 1.61 l min -1 (Tadić et al., 2010) . With the sprayer ST 120-04 at a pressure of 3 bar, the coefficient of variation was 7.79%, or 7.268% at a pressure of 4 bar ). Of the 180 tested sprayers, over 20% did not satisfy the quality of the transverse pesticide rapeseed, with an average flow of 1.58 l min -1 with a coefficient of variation of 1.99% for the sprayer "Mlaz", with a spray coefficient of 1.99% 'Kovin' '1.61 l min -1 with a coefficient of variation of only 0.75% . The introduction of HACCP and "Global GAP" standards in agricultural production guarantees the health safety of products, and the absence of pesticide residues, especially in fresh vegetables and fruits . Examining the quality of the work of six different sprinklers Đokić et al. (2015) indicate that the working fluid flow varied from 0.44 l min -1 to 1.74 l min -1 , while the coefficient of variation ranged from 5.131% to 18.885%.
The research was carried out in order to determine the quality of the work of the various sprayers, in accordance with the European standards EN 13790, which prescribes the methods and equipment for the inspection, which provides the possibility to fulfill the conditions prescribed by the "Global GAP" Standard.
MATERIAL AND METHOD
Field crop sprayers research was conducted in the framework of inspection control in the exploitation conditions of central Serbia during 2016. They included a visual overview and determination of the general state of the sprinklers and the measurement of the working fluid flow on sprinklers of various sprays depending on the parameters defined. To measure the flow, a single sprayer AAMS-Salvarani S001 was used to measure the flow of all types of sprayers (including pneumatic), mounted on sprinklers, with an accuracy class of 1%. The AAMS-Salvaged Flow Discharge Analyzer is a handheld tool designed for quick and precise control of the characteristics and wear of the sprinkler, and measurements can also be used for calibration purposes. 
RESULTS AND DISCUSSION
On the basis of the obtained results, it can be observed that at least the flow values are observed by the sprayer in general, measured in the type A spraying device and amounted to 0.546 l min -1 , and the largest sprinkler type C was 1.6 l min around the mean (arithmetic mean). Its values were approximately identical for sprayers of types A and B, while in the case of the latter (type C) the standard deviation was about two times lower. This clearly indicates a more even distribution of the working fluid in the last tested sprayer. The same conclusion is derived from the variation coefficient analysis, as a relative measure of data variation, which amounted to 29.49% for the type A spraying device, 28.82% for the type B sprayer and 12.24% for type C. Thus, in this case, the values for the first two sprayers are approximate, while the spray type C has a coefficient of variation about two times lower. Based on this result, we can notice that sprayers of type C worked better in terms of the uniformity of the distribution of the working fluid over the width of the workload, compared to the sprayers of type A and B. ] are translated into relative, or percentage points of the same flow Q [%] in relation to the total spray flow (all sprinklers are collectively). Thus, the fictitiously balanced total flows of all three sprayers, which now amount to 100 [%] .
By the same procedure, the basic descriptive statistical parameters of the distribution of the working fluid in terms of the width (y) of the operation of the tested sprinklers were also calculated. 
